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(54) POROUS HONEYCOMB STRUCTURE AND METHOD OF PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb structure which 
satisfies requirements for the improvement of its cleaning performance 
and for the improvements of erosion resistance and canning property in 
a good balance, and which is preferably used as a carrier of a catalyst 
for cleaning the exhaust gas from automobiles. 
SOLUTION: The honeycomb structure is constituted of porous cell 
partition walls 2 forming a composite body of a plurality of cells 3 each 
ac(jacent to one another and a porous honeycomb outer wall 4 for 
holding while surrounding the outermost cells situating at the outermost 
periphery of the composite body of the cells 3. In the honeycomb 
structure, the porosity is <30%, the fundamental wall thickness (Tc) of 
the partition walls 2 mentioned above is <0,076 mm, the average surface 
roughness (RaS) of the outer wall is >0.5 jim, and/or the average height 
(RzDINS) from the maximum point to the next minimum point of the 
surface of the outer wall 4 is >5 jim. The honeycomb structure contains 
a talc component and a kaolin component, and the talc component 
contains coarse particles having an average particle size of >7 and 
fine particles having particle sizes not larger than those of the coarse 
particles and the kaolin contains coarse particles having particle sizes of 
>7 jim and fine particles having particle sizes not larger than those of the coarse particles. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Cell partitions of porosity which forms a complex of two or more cells which adjoined, respectively, It is 
the honeycomb structured body which comprised a honeycomb outer wall of porosity which surrounds and holds 
an outermost periphery cell located in an outermost periphery of this cell complex, While porosity is not less 
than 5% of less than 30% and basic wall thickness (Tc) of said septum is 0.030 mm<=Tc<0.076mm, A honeycomb 
structured body to which average surface roughness (Ra s ) of an outer wall is characterized by an average height 
(RzDIN s ) from a maximum point on 0.5 micrometeK^Ra s <=10micrometer and/or the surface of an outer wall to 
the next minimum point being 5 micrometer<=RzDIN s <=50micrometer, 

[Claim 2]The honeycomb structured body according to claim 1, wherein said average surface roughness (Ra s ) is 
0.5 micrometer<=Ra s <=10micrometer and an average height (RzDIN s ) from said maximum point to the next 
minimum point is 5 micrometer<=RzDIN s <=50micrometer. 

[Claim 3]The honeycomb structured body according to claim 1, wherein said average surface roughness (Ra g ) is 

1.0 micrometer<=Ra <=10micrometer and an average height (RzDIN ) from said maximum point to the next 

s 5 

minimum point is 10 micrometeK^RzDIN s <=50micrometer. 

[Claim 4]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 3, wherein a numerical 
aperture (P) of a honeycomb structured body is not less than 83%. 

[Claim 5]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 4, wherein outer wall 
thickness (Ts) of a honeycomb structured body is 0.076 mm or more. 

[Claim 6] A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 5, wherein an average 

surface pole diameter of said outer wall is larger than an inside pole diameter of an average. 

[Claim 7]Average surface roughness (Ra c ) of said cell partitions that an average height (RzDIN c ) from a 

maximum point on 0.5 micrometer<=Ra c <=10micrometer and/or said surface of cell partitions to the next 

minimum point is 5 micrometer<=RzDlN c <=50micrometer. A honeycomb structured body given in any 1 

paragraph of claims 1 thru/or 6 by which it is characterized. 

[Claim 8]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 7, wherein fine pores which 
have a pole diameter of 1 micrometers or more in a honeycomb structured body are more than 90 capacity % of 
whole pore volume. 

[Claim 9]Said outermost periphery cell as 1st starting point cell [ 1st ] to one within the 5-20th limits that follow 
an inner direction from there of the 1st terminal point cells, A honeycomb structured body given in any 1 
paragraph of claims 1 thru/or 8, wherein each cell-partitions thickness ( Tr i~ Tr 5- 2 (P has the relation between 
1.10 <= (T^-Tr^Q) / Tc<=3.00 between said basic cell partition thickness (Tc). 

[Claim 10]Said outermost periphery cell as 1st starting point cell [ 1st ] to one within the 5-1 5th limits that 
follow an inner direction from there of the 1st terminal point cells, The honeycomb structured body according to 
claim 9, wherein each cell-partitions thickness (T^-Tr^g) has the relation between 1.10 <= (T^-Tr^g) / 

Tc<=3.00 between basic cell partition thickness (Tc). 

[Claim 1 1]Each cell-partitions thickness to one within the 3~5th limits that follow an inner direction from there 
considering the following cell which adjoins said 1st terminal point cell in an inner direction as 1st starting point 
cell [ 2nd ] of the 2nd terminal point cells so that it may become uniform thickness substantially, The 
honeycomb structured body according to claim 9 or 10 having made it change so that it may become thin one by 
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one toward an inner direction, and coinciding thickness of the thinest part with basic cell partition thickness 
(To). 

[Claim 12]The following cell which ac|joins said 1st terminal point cell in an inner direction as 1st starting point 
cell [ 2nd ], Each cell-partitions thickness to one within the 3-5th limits that follow an inner direction from there 
of the 2nd terminal point cells so that a section of each cell partitions may become inverted trapezium-like, The 
honeycomb structured body according to claim 9 or 10 having made it change so that it may become thin one by 
one toward an inner direction, and coinciding thickness of the thinest part with basic cell partition thickness 
(To). 

[Claim 13]The following cell which adjoins said 1st terminal point cell in an inner direction as 1st starting point 
cell [ 2nd ], Each cell-partitions thickness to one within the 3-5th limits that follow an inner direction from there 
of the 2nd terminal point cells, The honeycomb structured body according to claim 9 or 10, wherein a section of 
each cell partitions made it change to spool shape so that it may become thin one by one toward an inner 
direction and coincides thickness of the thinest part with basic cell partition thickness (Tc) in it 
[Claim 14]While having the relation between 1.10 <=Tr 1 /Tc<=3.00 between said basic cell partition thickness 

(Tc), cell-partitions thickness (T^) of an outermost periphery cell, An outermost periphery cell as 1st starting 

point cell [ 3rd ] to one within the 5-20th limits that follow an inner direction from there of the 3rd terminal point 
cells, Each cell-partitions thickness (T^-Trg^) between basic cell partition thickness (Tc), So that it may have 
the relation between 1.10 <= O~r 1 -Tr 5 _ 2 o) / Tc<=3.00 and a section of each cell partitions may become the 
shape of an inverted trapezium, spool shape, or uniform thickness, The honeycomb structured body according to 
claim 9 making it change so that it may become thin one by one toward an inner direction, and coinciding 
thickness of the thinest part with basic cell partition thickness (Tc). 

[Claim 15]A honeycomb structured body given in any 1 paragraph of claims 9 thru/or 14, wherein each of said 
cell-partitions thickness (T^-Tr^^) has the relation between 1.10 <= (Jr^Tr^^ / Tc<=2.50 between said 

basic cell partition thickness (Tc). 

[Claim 16] A honeycomb structured body given in any 1 paragraph of claims 9 thru/or 14, wherein each of said 
cell-partitions thickness (Jr^Tr 5 _ 2Q ) has the relation between 1.20 <= (T^-Tr^^) / Tc<=1.60 between said 

basic cell partition thickness (Tc). 

[Claim 17]A vertical section product to shaft orientations of a honeycomb structured body is more than 160- 
cm 2 , and an outermost periphery cell as 1st starting point cell [ 1st ], Each cell-partitions thickness (Tr^Tr^^ 
An ) to one within the 10-40th limits that follow an inner direction from there of the 1st terminal point cells 

40 

between basic cell partition thickness (Tc), A honeycomb structured body given in any 1 paragraph of claims 9 
thru/or 16 having the relation between 1.10 <= (T^-Tr^.^) / Tc<=3.00. 

[Claim 18]a honeycomb structured body — on the other hand — or a honeycomb structured body given in any 1 
paragraph of claims 1 thru/or 17 characterized by a part of less than 30-mm septum portion or a value of 
porosity (%) which is all boiled and can be set being smaller than a value of porosity (%) in other septum portions 
by five or more from both open end sides. 

[Claim 19]The honeycomb structured body according to claim 18, wherein length from an open end side of a 
septum portion whose value of said porosity is [ five or more ] small is not uniform. 

[Claim 20]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 19, wherein wall thickness 
of cell partitions in an open end side of one side of a honeycomb structured body or both is thicker than wall 
thickness of cell partitions in other portions. 

[Claim 21]A honeycomb structured body given in any 1 paragraph of claims 9 thru/or 20, wherein said Tc is 
Tc<=0.056mm. 

[Claim 22]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 21, wherein B axis flexural 
strength is 0.8 or more MPa. 

[Claim 23] A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 22 characterized by 
coming to form a honeycomb structured body from one sort or two sorts or more of materials chosen from a 
group which consists of cordierite, alumina, mullite, silicon nitride, aluminum titanate, zirconia, and silicon carbide. 

[Claim 24]sectional shape of a honeycomb structured body — a circle, an ellipse, an ellipse, a trapezoid, a 
triangle, a quadrangle, a hexagon, or right and left — a honeycomb structured body given in any 1 paragraph of 
claims 1 thru/or 23 being unsymmetrical odd shape. 
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[Claim 25] A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 24, wherein sectional 
shape of a cell is a triangle or a hexagon. 

[Claim 26]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 25, wherein a honeycomb 
structured body is used for a carrier for motor exhaust purifying catalysts. 

[Claim 27] A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 26 which a catalyst 
component's being supported by cell partitions of a honeycomb structured body, being grasped in a peripheral 
face of an outer wall, and including in a catalytic converter. 

[Claim 28]A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 27, wherein an intersection 
of cell partitions of a honeycomb structured body is formed so that it may have a curvature radius of 1.2 mm or 
less. 

[Claim 29] A honeycomb structured body given in any 1 paragraph of claims 1 thru/or 28, wherein an intersection 
where said cell partitions and said honeycomb outer wall touch is formed so that it may have a curvature radius 
of 1.2 mm or less. 

[Claim 30]A manufacturing method of a honeycomb structured body manufacturing using a raw material 
characterized by comprising the following. 

Cell partitions of porosity which forms a complex of two or more cells which adjoined, respectively. 
It is a manufacturing method of a honeycomb structured body indicated in any 1 paragraph of claims 1 thru/or 
29 which comprised a honeycomb outer wall of porosity which surrounds and holds an outermost periphery cell 
located in an outermost periphery of this cell complex, Said talc ingredient contains at least particle talc which 
has 2/3 or less mean particle diameter of coarse-grain talc which has the mean particle diameter of not less 
than 7 micrometers, and said coarse-grain talc including a talc ingredient and a kaolin component, And particle 
kaolin which has 2/3 or less mean particle diameter of coarse-grain kaolin in which said kaolin component has 
the mean particle diameter of not less than 7 micrometers, and said coarse-grain kaolin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to an especially suitable honeycomb structured body for 
the carrier for automobile exhaust purification, etc. and a manufacturing method for the same which were able to 
balance purification performance, the endurance of the end face, and canning nature about a porosity 
honeycomb structured body and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]The porosity honeycomb structured body is widely used for filters, such as catalyst 
support, such as catalyst support for automobile exhaust purification, and a filter for diesel-power-plant exhaust 
gas, etc. When used for emission gas purification, such as such an automobile engine, it is in the tendency for 
emission control to be tightened up every year, from consideration of an environmental problem, and the exhaust 
gas cleaning catalyst is asked for improvement in purification performance that it should correspond to this. On 
the other hand, from the field of engine development, the inclination of low fuel consumption and a high increase 
in power is shown notably, and the exhaust gas cleaning catalyst is asked also for reduction of pressure loss 
that it should correspond to such a situation. Then, in order to solve such a problem, a honeycomb structured 
body is making thickness of the septum much more thin, improving breathability and reducing pressure loss, 
moreover the weight saving of the exhaust gas cleaning catalyst was carried out, calorific capacity was reduced, 
and the motion which raises the purification performance at the time of warming up has become strong. 
[0003]On the other hand into the exhaust gas discharged from an engine, various foreign matters may enter, 
there is a problem that a honeycomb structured body is shaved off by these (erosion), and improvement of 
erosion-proof nature is also called for. 

[0004]In order for improvement in purification performances, such as such formation of low-fever capacity and 
pressure loss, and the improvement in erosion-proof nature to conflict generally and to realize [ for example, ] 
low-fever capacity-ization, if the porosity of a honeycomb structured body is raised or wall thickness is made 
thin, the intensity as a honeycomb structured body will fall and erosion-proof nature will fall. 
[0005]Although a honeycomb structured body is used for metal cans etc. in such a use, grasping via grasping 
material, It is necessary to grasp by fixed intensity but so that a gap of a can and a honeycomb structured body 
may not take place in the case of use, and improvement in canning nature to which a gap does not take place in 
the intensity or the low retention span which bears this is called for. 

[0006] As a means to solve erosion-proof nature, for example to JP, 2000-51 7 10,A. The honeycomb structured 
body which made only the septum near the open end side thickness, and the honeycomb structured body by 
which the open end side was elaborated by the open end side of the substrate of honeycomb structure by 
applying and calcinating glass components, such as a cover coat and water glass, are indicated. However, 
although the porosity of the open end side is indicated to be 5 to 35% in the item gazette, only the honeycomb 
structured body whose porosity of other portions is 36% is indicated, and, now, coexistence of the formation of 
low-fever capacity, erosion-proof nature, and canning nature cannot be aimed at. Porosity, septum thickness, 
and the relation of surface roughness are not described at all. 

[0007]In order to improve canning nature, when extruding a honeycomb structured body, the honeycomb 
structured body which provided unevenness in the outer wall surface by the method of giving vibration is 
indicated by JP,2-207846,A. However, since this method has a problem on which a septum goes out in the case 
of extrusion when septum thickness becomes thin, it is difficult to apply to a honeycomb structured body with a 
thin septum. While providing unevenness in the outer wall surface by spraying sandblasting and a ceramic raw 
material on the surface at JP,2-86847,A, a honeycomb structured body in which the granularity of a rugged 
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surface is coarser than other fields, and a manufacturing method for the same are proposed. However, in this 
method, an additional process is needed, and it is not economically desirable. Porosity, septum thickness, and 
the relation of surface roughness are not described at all by these gazettes, either, and neither erosion-proof 
nature nor low-fever capacity-ization is considered. 
[0008] 

[Problem(s) to be Solved by the Invention]This invention is made in view of an above-mentioned problem, and is 
a thing. 

The purpose is to fill improvement in the purification performance of **, and the demand on erosion-proof 
nature and a canning disposition with sufficient balance, and to provide a suitable honeycomb structured body 
especially as a carrier for motor exhaust purifying catalysts, etc. 

This invention aims further to let the above-mentioned honeycomb structured body, especially porosity provide 

the manufacturing method of the good honeycomb structured body of canning nature small. 

[0009] 

[Means for Solving the Problem]In order that this invention person may attain the above-mentioned purpose, as 
a result of doing research including various examinations, in order to attain low-fever capacity-ization, generally 
it is necessary to enlarge porosity, to make cell partitions thin and to make it the reverse, for raising erosion- 
proof nature, and. It found out that good erosion-proof nature was obtained by making a septum thin, when 
influence which it has on the erosion-proof nature of porosity will find out becoming larger and will attain the 
same calorific capacity, if septum thickness becomes thin, and making porosity small. If porosity is stopped to 
less than 30%, canning nature will fall, but. It finds out that this cause is because the outer wall surface became 
smooth, Average surface roughness (Ra s ) by setting an average height (RzDIN g ) from a maximum point on 0.5 

micrometer<=Ra s <=10micrometer and/or the surface of an outer wall to the next minimum point to 5 
micrometer<=RzDIN <=50micrometer. While finding out that canning nature was improvable, a pole diameter 
found out that the above-mentioned Ra s and RzDIN s could be attained, when fine pores of 1 micrometers or 
more used more than 90 capacity % of whole pore volume. The 1st invention is based on the above-mentioned 
knowledge. 

[0010]Namely, porous cell partitions with which the first invention forms a complex of two or more cells which 
adjoined, respectively, It is the honeycomb structured body which comprised a honeycomb outer wall of porosity 
which surrounds and holds an outermost periphery cell located in an outermost periphery of this cell complex, 
While porosity is not less than 5% of less than 30% and basic wall thickness (Tc) of said septum is 0.030 
mm<=Tc<0.076mm, Average surface roughness (Ra s ) of an outer wall that an average height (RzDIN s ) from a 

maximum point on 0.5 micrometeK^Ra s <=10micrometer and/or the surface of an outer wall to the next 

minimum point is 5 micrometer<=RzDIN s <=50micrometer. A honeycomb structured body by which it is 

characterized is provided. 

[0011]In this invention, Ra g is 0.5 micrometer<=Ra s <=10micrometer, RzDIN s And 5 micrometer<=RzDIN 
s <=50micrometer, Ra s is 1.0 micrometer<=Ra s <=1 Ombrometer preferably, And it is preferred that RzDIN s is 10 
micrometer<=RzDIN s <=50micrometer at a point which raises canning nature further, and it is preferred that a 
numerical aperture (P) of a honeycomb structured body is not less than 83% at a point which reduces calorific 
capacity and pressure loss and raises purification performance. As for thickness of an outer wall, it is preferred 
from a viewpoint on a canning disposition that it is 0.076 mm or more. It is desirable at a point that it enlarges 
Ra s and RzDIN s that an average surface pole diameter of an outer wall is larger than an inside pole diameter of 
an average. Average surface roughness (Ra Q ) of cell partitions is preferred at a point where it raises support 
power of a catalyst that an average height (RzDIN c ) from a maximum point on 0.5 micrometers or more and/or 
the surface of cell partitions to the next minimum point is not less than 5 micrometers. In a honeycomb 
structured body, it is preferred that fine pores which have a pole diameter of 1 micrometers or more are not less 
than 90% of whole pore volume at a point which enlarges Ra and RzDIN. 

[0012]The 5-20th which follow an inner direction from there considering an outermost periphery cell as 1st 
starting point cell [ 1st ]. Each cell-partitions thickness (T^-Tr^g) to one 1st terminal point cell of the 5-15th 
within the limits preferably between said basic cell partition thickness (Tc), 1-10<=(Tr 1 -Tr 5 _ 20 ) /Tc<=3.00 
1.10<=(Tr l -Tr 5 ^ 20 ) /Tc<=2.50, and having the relation between 1.20 <= (T^-Tr^g) / Tc<=1.60 still more 
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preferably preferably, While improving erosion-proof nature further, it is desirable by raising isostatic intensity at 
a point which raises canning nature. In this case, the following cell which adjoins the 1st terminal point cell in an 
inner direction as 1st starting point cell [ 2nd ], Substantially each cell-partitions thickness to one within the 3- 
5th limits that follow an inner direction from there of the 2nd terminal point cells Uniform thickness, It is 
preferred to make it change so that it may become the shape of an inverted trapezium or spool shape, and it 
may become thin one by one toward an inner direction, and to coincide thickness of the thinest part with basic 
cell partition thickness (Tc). 

[0013]While having the relation between 1.10 <=Tr 1 /Tc<=3.00 between said basic cell partition thickness (Tc), 

cell-partitions thickness (Tr.j) of an outermost periphery cell, An outermost periphery cell as 1st starting point 

cell [ 3rd ] to one within the 5-20th limits that follow an inner direction from there of the 3rd terminal point cells, 
Each cell-partitions thickness (Tr-j -Tr 5 _ 20 ) between basic cell partition thickness (Tc), 1.10<=(Tr 1 ~Tr 5 _ 

20 ) /Tc<=3.00 — desirable — 1.10<=(Tr 1 "-Tr 5 ^ 20 ) /Tc<=2.50 — still more preferably relation between 1.20 <= 

(Trj-Tr 5 _2Q) / Tc<=1.60, [ have and ] It is also preferred to make it change so that it may become thin one by 

one toward an inner direction, and to coincide thickness of the thinest part with basic cell partition thickness 
(Tc) so that a section of each cell partitions may become the shape of an inverted trapezium, spool shape, or 
uniform thickness. 

[0014]When a cross-section area of a honeycomb structured body is more than 160-cm 2 , An outermost 
periphery cell as 1st starting point cell [ 1st ] to one within the 10-40th limits that follow an inner direction from 
there of the 1st terminal point cells, Each cell-partitions thickness (Tr^Tr^^) between basic cell partition 

thickness (Tc), 1.10<=(Tr 1 -Tr 1(M0 ) /Tc<=3.00 — desirable — 1.10<=(Tr 1 "Tr 10 _ 40 ) /Tc<=2.50 — still more 

preferably relation between 1.20 <= O"r.|-Tr 10 _ 40 ) / Tc<=1.60. Having is preferred. 

[001 5]a honeycomb structured body — on the other hand — or it being preferred that a part of less than 30- 
mm septum portion or a value of porosity (%) which is all boiled and can be set is smaller than a value of porosity 
(%) in other septum portions by five or more, and from both open end sides, at a point which raises the erosion- 
proof nature of the end face, It is preferred that length from an open end side of a portion with a small value of 
porosity is not uniform, either at a point of aiming at coexistence of erosion-proof nature and low-fever 
capacity. Wall thickness of cell partitions in an open end side of one side of a honeycomb structured body or 
both is preferred at a point that it raises erosion-proof nature that it is also thicker than wall thickness of cell 
partitions in other portions. 

[0016]Thus, it is desirable when thickening cell partitions near the periphery of a honeycomb structured body 
and/or being able to make basic wall thickness (Tc) still thinner, and being referred to as Tc<=0.056mm by 
strengthening an open end side achieve low-fever capacity-ization. 

[0017]As for a honeycomb structured body of this invention, it is preferred that flexural strength of B axis is 0.8 
or more MPa, It is preferred to come to be formed from one sort or two sorts or more of materials chosen from 
a group which consists of cordierite, alumina, mullite, silicon nitride, aluminum titanate, zirconia, and silicon 
carbide, sectional shape of a honeycomb structured body — a circle, an ellipse, an ellipse, a trapezoid, a triangle, 
a quadrangle, a hexagon, or right and left — it is preferred that it is unsymmetrical odd shape, and it is preferred 
that sectional shape of a cell is also a triangle or a hexagon. It is preferred that an intersection of cell partitions 
of a honeycomb structured body is formed so that it may have a curvature radius of 1.2 mm or less, and it is 
also preferred to be formed so that an intersection where cell partitions and an outer wall touch may have a 
curvature radius of 1 .2 mm or less. 

[001 8] As for a honeycomb structured body of this invention, it is preferred to be used for a carrier for motor 
exhaust purifying catalysts, and it is also preferred for a catalyst component to be supported by cell partitions, 
and for it to be grasped in a peripheral face of an outer wall, and to be included in a catalytic converter. 
[0019]This invention persons found out that a honeycomb structured body which made porosity small could be 
manufactured economically by using combining talc and kaolin of particle diameter specific as a raw material, 
making surface roughness coarse, as a result of examining a manufacturing method of a honeycomb structured 
body which has the above-mentioned characteristic. 

[0020]Namely, porous cell partitions with which the 2nd invention forms a complex of two or more cells which 
ac}joined, respectively, It is a manufacturing method of a honeycomb structured body indicated in any 1 
paragraph of claims 1 thru/or 29 which comprised a honeycomb outer wall of porosity which surrounds and holds 
an outermost periphery cell located in an outermost periphery of this cell complex, Said talc ingredient contains 
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at least particle talc which has 2/3 or less mean particle diameter of coarse-grain talc which has the mean 
particle diameter of not less than 7 micrometers, and said coarse-grain talc including a talc ingredient and a 
kaolin component, And a manufacturing method of a honeycomb structured body manufacturing using a raw 
material in which said kaolin component contains particle kaolin which has 2/3 or less mean particle diameter of 
coarse-grain kaolin which has the mean particle diameter of not less than 7 micrometers, and said coarse-grain 
kaolin is provided. 
[0021] 

[Embodiment of the Invention]Hereafter, although this invention is explained based on a suitable embodiment, 

this invention is not limited to following embodiments. 

[0022]The honeycomb structured body 1 of this invention comprises: 

Cell partitions 2 of the porosity which forms the cell 3 of the plurality penetrated to shaft orientations as shown 
in drawing 1 (a), (b), and (c) which acfloined, respectively. 
The porous honeycomb outer wall 4. 

Especially, the section as used in this invention means the vertical section to shaft orientations, as long as there 
is no notice. 

[0023]The porosity of the cell partitions 2 with which the feature of this invention constitutes the honeycomb 
structured body 1, and the whole outer wall 4 is not less than 5% of less than 30%, The thickness (Ts) of the 
septum 2 is 0.030 mm<=Tc<0.076mm, The average surface roughness (Ra g ) of the outer wall 4 three 
requirements of the average height (RzDIN s ) from the maximum height of 0.5 micrometer<=Ra s <=10micrometer 
and/or the outer wall 4 surface to the following minimum height being 5 micrometer<=RzDIN s <=50micrometer. It 
is filling simultaneously. Erosion-proof nature is improvable by making porosity into less than 30% not less than 
5%, and setting Ts to 0.030 mm<=Tc<0.076mm, attaining low-fever capacity-ization. In this case, when porosity is 
made into less than 30%, a wall surface becomes smooth too much and. Although canning nature falls, when 0.5 
micrometer<=Ra <=10micrometer and/or RzDIN set Ra o to 5 micrometer<=RzDIN <=50micrometer, good 

s s S o 

canning nature is obtained. In porosity, in less than 5%, calorific capacity becomes large too much, and, in 
porosity, the amount of erosion becomes large too much in not less than 30%. In Tc, in 0.076 mm or more, 
calorific capacity becomes large too much, the intensity of a septum runs short in less than 0.03 mm, and the 
amount of erosion becomes large too much. Here, porosity is made into not less than 30%, and about Tc, 
although it is possible to obtain the calorific capacity same also as less than 0.076 mm as the thing of this 
invention, the amount of erosion becomes large too much in this case. If canning nature falls [ Ra g / less than 
0.5 micrometer and RzDIN s ] too much at less than 5 micrometers, and Ra g is larger than 10 micrometers and 
RzDIN s is larger than 50 micrometers, While unevenness is too large and the variation in a path becomes large 
too much, the stoma in a honeycomb structure pair increases too much, intensity falls, and it becomes easy to 
damage. It is preferred to fulfill simultaneously that they are that it is 0.5 micrometer<=Ra s <=10micrometer and 
5 micrometer<=RzDIN s <=50micrometer in this invention, It is preferred to fulfill simultaneously that they are 
that it is 1.0 micrometer<=Ra s <=10micrometer and 10 micrometer<=RzDIN s <=50micrometer to a pan. 
[0024]In this invention, porosity shows the volume of the fine pores (hole) in the porous body to the volume of 
the whole porous body which forms the cell partitions 2 and the outer wall 4 with 100 molar fractions. Basic wall 
thickness (Tc) means the thinnest wall thickness of the cell partitions of the honeycomb structured body 1. In 
this invention, although it is preferred that it is uniform to the whole as for wall thickness, when thickening wall 
thickness of the cell partitions by the side of a peripheral part, it is preferred to make uniform wall thickness of 
the cell partitions of the other inner part, and the wall thickness of this inner part turns into basic wall thickness 
(Tc) in this case. When thickening about ten open end side [ of a honeycomb structured body ] wall thickness, it 
is preferred to consider it as uniform wall thickness except for that portion, and the wall thickness of the septum 
except an about ten open end side septum turns into basic wall thickness (Tc) in this case. It is computed as an 
average of the amount of displacement from a mean line based on the result obtained by measuring on the 
conditions explained to be average surface roughness (Ra) in the below-mentioned example, and with RzDIN. It 
is computed as an average of the difference of the height of the lowest point of the valley shape portion which 
shows the following minimum from the height of the peak of the arbitrary mountain shape portions which show 
the maximum within limits measured on the same conditions as the above. Here, Ra g and RzDIN s show Ra and 
RzDIN of the outer wall 4 respectively, and Ra Q and RzDIN c show Ra and RzDIN of the cell partitions 2 
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respectively. 

[0025]In this invention, it is desirable at the point that it enlarges Ra s and RzDIN g that the average surface pole 
diameter of the outer wall 4 is larger than the inside pole diameter of an average. Here, an average surface pole 
diameter means the pitch diameter of the fine pores which appear in the surface of the outer wall 4 as opening 
fine pores, and the inside pole diameter of an average means the pitch diameter of the fine pores which exist in 
the inside of the outer wall 4 as embarrassment fine pores. Enlarging the ratio of fine pores with a big pole 
diameter in the outer wall 4, and when a pole diameter uses not less than 90% of all the fine pores [ in / in fine 
pores of 1 micrometers or more / the outer wall 4 ] preferably, an average surface pole diameter can be made 
larger than the inside pole diameter of an average. 

[0026]In this invention, if porosity is made into less than 30%, the surface of the cell partitions 2 will also become 
smooth easily, but. 0.5 micrometer<=Ra c <=10micrometer and/or (RzDIN c ) for the average surface roughness 

(Ra c ) of cell partitions 5 micrometer<=RzDIN c <=50micrometer, It is also preferred to be referred to as 1.0 

micrometer<=Ra <=10micrometer and/or 10 micrometer<=RzDIN <=50micrometer still more preferably. The 

c c 
support power of the catalyst at the time of making a catalyst support increases by this, and omission of a 
catalyst are prevented. 

[0027] Porosity considers it as less than 30% not less than 5% as mentioned above, and Ra g 0.5 micrometer<=Ra 
s <=10micrometer, Preferably 1.0 micrometer<=Ra s <=10micrometer and/or RzDIN s 5 micrometer<=RzDIN 
s <=50micrometer, Preferably, in order that 0.5 micrometer<=Ra c <=10micrometer and/or RzDIN c may set to 5 
micrometer<=RzDIN c <=50micrometer, the average surface roughness (Ra c ) of 10 micrometer<=RzDIN 
s <=50micrometer and/or the cell partitions 2, In the cell partitions 2 and the outer wall 4 which constitute the 
honeycomb structured body of this invention, it is preferred that the fine pores which have a pole diameter of 1 
micrometers or more use more than 90 capacity % of whole pore volume. By considering fine pores as such 
composition, surface detailed unevenness can be made and above-mentioned Ra and RzDIN can be attained 
easily. 

[0028]In this invention, the fall of pressure loss is carried out to a numerical aperture being not less than 83% 
few, and since calorific capacity can also be made small, the purification performance of the honeycomb 
structured body of this invention can be raised. A numerical aperture means here what expressed with 1 00 molar 
fractions the ratio of the area which the pore divided with the cell, i.e., a septum, to the area of the honeycomb 
structured body open end side 10 occupies. A numerical aperture can be raised by making thin decreasing cell 
density and/or cell partitions. Since the intensity at the time of canning of a carrier can be raised, it is preferred 
that the thickness of the outer wall 4 shall be 0.076 mm or more. 

[0029]In this invention, it is also preferred to thicken the cell partitions 2a by the side of a peripheral part, as 
shown in drawing 2 at the point which raises erosion-proof nature. Since improvement in isostatic intensity is 
achieved and the retention span at the time of canning can also be strengthened by thickening the cell partitions 
2 by the side of a peripheral part, canning nature also improves. Isostatic intensity is intensity shown with the 
pressurizing pressure value at the time of destruction by the examination based on automobile standard JASO 
standard M505-87 here. In drawing 2 , the outer wall 4 is approached most, there is the outermost periphery cell 
8, and the 2nd cell 9 is following the inner direction from the outermost periphery cell 8. It is Tr 1 about the 
septum thickness of an outermost periphery cell, and Tr 2 shows the septum thickness of this 2nd cell 9. 
Although a graphic display is not carried out, the thickness of the septum of one cell of the 5-1 5th within the 
limits is similarly expressed with Tr 5 _ lg . The cell partitions 2 are divided roughly into the periphery cell 

partitions 2a and basic cell partition 2b. 

[0030]Each cell-partitions thickness (T^-Tr^g) to one within the 5-1 5th limits by which the honeycomb 
structured body of this invention follows an inner direction from there with an outermost periphery cell as the 
starting point of terminal point cells, It is preferred to carry out the relation between basic cell partition 
thickness (Tc) as [ be / it / 1.10<=(Tr 1 ~Tr 5 _ 15 ) /Tc<=3.00 ]. In order that this value KTr^Tr^^) /Tc] may not 
contribute that it is less than 1.10 to improvement in erosion-proof nature and may not contribute to an 
improvement of isostatic intensity, either, it does not contribute to improvement in canning nature. If 3.00 is 
exceeded, calorific capacity and pressure loss will increase. Even if it thickens septum thickness (Tr 1 - Tr 4 ) of 
the 1-4th cells at a specific rate, If it does not contribute to improvement in erosion-proof nature or isostatic 
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intensity but even septum thickness of the cell of the 20th henceforth is especially thickened at a specific rate 
15th henceforth, while pressure loss will increase, calorific capacity also increases and the mass of a carrier is 
not more preferred than increasing more than predetermined. 

[0031 ]In [ as shown in drawin g 3 ] the honeycomb structured body made from ceramics of this invention, The 
following cell which adjoins the 1st terminal point cell in an inner direction as 1st starting point cell [ 2nd ], Each 
cell-partitions thickness to one within the 3-5th limits that follow an inner direction from there of the 2nd 
terminal point cells, The section of each cell partitions with the shape of an inverted trapezium ( drawing 3 (a)), 
spool shape ( drawing 3 (b)), or rectangular form (it is uniform thickness for every cell) ( drawing 3 (c)). And it is 
preferred to make it change so that it may become thin one by one toward an inner direction (what is necessary 
is just to carry out the ratio made thin within the limits of 1.10-3.00), and to coincide the thickness of the 
thinest part with basic cell partition thickness (Tc). Improvement in erosion-proof nature can be aimed at by 
constituting in this way, suppressing the increase in calorific capacity or pressure loss. 
[0032]In this invention, while having the relation between 1.10 <=Tr 1 /Tc<=3.00 between basic cell partition 

thickness (Tc), the cell-partitions thickness (T^) of an outermost periphery cell, An outermost periphery cell as 
1st starting point cell [ 3rd ] to one within the 5-20th limits that follow an inner direction from there of the 3rd 
terminal point cells, Each cell-partitions thickness (Tr 1 -Tr 5 _ 2Q ) between basic cell partition thickness (Tc), Have 
the relation between 1,10 <= (Tr^T^^) / Tc<=3.00, and the section of each cell partitions as mentioned above 
with the shape of an inverted trapezium, spool shape, or rectangular form. And it is preferred to make it change 
so that it may become thin one by one toward an inner direction, and to coincide the thickness of the thinest 
part with basic cell partition thickness (Tc). By constituting in this way, improvement in pressure loss or a 
thermal-shock-resistance ratio can be aimed at. 

[0033]In this invention, each of cell-partitions thickness (Tr 1 "Tr 5 _ 20 ) between basic cell partition thickness (Tc), 
As mentioned above, when considering it as the conditions further limited so that it might have a relation of 
1.10<=(Tr 1 -Tr 5-20 ) /Tc<=2.50, and also 1.20 <= (T^-Tr^^) / Tc<=1.60 takes calorific capacity and pressure 

loss into consideration, it is preferred practically. 

[0034]There is a tendency which the opportunity for a honeycomb carrier to be carried also in large-sized 
vehicles, such as a track, in recent years increases, and it will be necessary to use the thing large-sized also as 
a honeycomb carrier. In the case of a large-sized honeycomb carrier, an outermost periphery cell (when the 
sectional shape of a honeycomb outer wall is circular, the diameter is not less than about 144 mm and a cross- 
section area is more than about 160-cm 2 ) as 1st starting point cell [ 1st ], in the 1st terminal point cell, an inner 
direction is followed from an outermost periphery cell — preferably the 10-40th, Use to one cell of the 10-30th 
within the limits, and, on the whole, a thick-ized portion is extended, each cell-partitions thickness 0"^~ Tr io-4(P 
— desirable (Tr 1 -Tr 10 _ 30 ). the ratio (T^-Tr^,^) to basic cell partition thickness (Tc) — /Tc — preferably / 
(T^-T^g _ 30 ) Tc usually, As for a 1.10-3.00, and practical use top, it is preferred 1.10-2.50, and to constitute 
further practically, so that it may be set to 1.20-1.60. 

[0035]In this invention, in order to improve erosion-proof nature further, it is preferred to make smaller by five 
or more than the value of the porosity of the cell partitions of other portions the value of all or a part of porosity 
of the cell partitions 2 which is in the range B of less than 30 mm from the open end side 10 in shaft 
orientations. This means making the porosity of some or all of the cell partitions 2 in the range B into 23% or 
less, for example, when the porosity of the usual cell partitions 2 (cell partitions of portions other than the range 
B) is 28%. In this case, although the length from the open end side 10 which makes porosity small may be 
uniform, it is preferred to take arbitrary length among 0-30 mm every septum 2, i.e., this length is not uniform. 
By not making it uniform, the stress concentration of the boundary part from which porosity changes can be 
eased. 

[0036]It is desirable in order that making all or a part of wall thickness of the cell partitions 2 in the mentioned 
range B thicker than the wall thickness of the cell partitions 2 of other portions may also raise erosion-proof 
further, Also in this case, it is preferred that the thick field of wall thickness takes length arbitrary among 0-30 
mm every septum 2, i.e., this length is not uniform, at the point which eases stress concentration like the above. 
[0037]As mentioned above, especially the thing for which thicken the cell partitions by the side of the peripheral 
part of the honeycomb structured body 1, the porosity of an about ten open end side septum is made small, or 
an outer wall is thickened is effective when the thickness of a septum is thin, and it is preferred that septum 
thickness Tc is Tc<=0.056micrometer in this case. 
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[0038] By setting B shaft strength to 0.8 or more MPa, when the breakage at the time of the foreign matter in 
exhaust gas colliding with a septum can be reduced and erosion-proof nature is raised, it is desirable. B shaft 
strength is prescribed by JASO standard M505-87, and means here the intensity which started the sample and 
was measured in the direction which was vertical to shaft orientations and met cell partitions. 
[0039]The thing which it comes to form from at least one sort of materials chosen from the group which 
consists of cordierite, alumina, mullite, silicon nitride, aluminum titanate, zirconia, and silicon carbide, for example 
as the cell partitions used for this invention and a honeycomb outer wall can be mentioned. 
[0040]moreover — as the sectional shape of the honeycomb structured body of this invention — a circle, an 
ellipse, an ellipse, a trapezoid, a triangle, a quadrangle, a hexagon, or right and left — unsymmetrical odd shape 
can be mentioned. Especially, a circle, an ellipse, and an ellipse are preferred. 

[0041] Although there is no restriction in particular as shape of the section of a cell where it is used for this 
invention, for example, it can mention considering it as the polygonal shape more than a triangle, for example, a 
square, a rectangle, and a hexagon, and it is preferred that they are a triangle, a quadrangle, or the hexagons 
especially. 

[0042]Although there is no limitation in particular in the use of the honeycomb structured body of this invention 
and it can use for various applications, such as various filters and catalyst support, especially the thing used for 
the carrier for motor exhaust purification is preferred. As for the honeycomb structured body of this invention, it 
is preferred to be used including in a catalytic-converter container, as shown in drawing 4 . Here, in the converter 
container 11, in the peripheral face, the honeycomb structured body 13 is grasped with the ring 12, and is 
incorporated. Although there is no restriction in particular as the ring 12, the thing made from a metallic mesh is 
usually used. It is preferred to make the grasping material 14, such as a mat and crossing, intervene between the 
converter container 11 and the peripheral face of the honeycomb structured body 13. 
[0043]The septum which carries out padding (contact padding) or adjoins the part where the outermost 
periphery cell partitions and the outer wall of a honeycomb structured body touch in the part where between 
septa touches an outer wall with narrowing. Thickness of cell partitions may be relatively made thin, carrying out 
padding (V character connection padding) inside an outer wall among those septa at least, and maintaining the 
effect of Hitoshi Kougami of above-mentioned highly-precise-izing of septum (cell partitions) shape, and 
isostatic intensity. It is preferred to specifically form the corner part of a cell so that it may have a curvature 
radius of 1.2 mm or less, and it is preferred that the intersection where cell partitions and a honeycomb outer 
wall touch forms so that it may have a curvature radius of 1.2 mm or less. 

[0044]Next, the manufacturing method of the honeycomb structured body of this invention is explained. For 
example, the honeycomb structured body which makes cordierite construction material, For example, talc, kaolin, 
temporary-quenching kaolin, alumina, aluminium hydroxide, Chemical composition out of silica 42 to 56 % of the 
weight of Si0 2 , 30 to 45 % of the weight of aluminum 2 0 3 , In the cordierite-ized raw material prepared by the 

predetermined rate so that it might go into the range of 12 to 16 % of the weight of MgO(s). Synthetic resins, 
such as 15 to 25 % of the weight and PET, PMMA, bridge construction polystyrene, and phenol resin, are added 
for graphite five to 1 5% of the weight as an ostomy agent, and after specified quantity addition, water is added 
suitably, is kneaded and let methyl cellulose and a surface-active agent be plastic matters. Subsequently, after 
carrying out extrusion molding of this plastic matter to honeycomb structure after a vacuum deairing and drying 
by dielectric drying or microwave drying, and a hot-air-drying method, it can manufacture by a series of 
processes of calcinating a maximum temperature among 1400-1435 **. 

[0045]Generally, in order to make porosity into 30% or less, 1/3 or less kaolin of the mean particle diameter of 
talc with a mean particle diameter of 7 micrometers or less and talc is used for talc with small mean particle 
diameter, and a concrete target, but. The feature of this invention (2nd invention) is combining 2/3 or less 
particle talc of the mean particle diameter of coarse-grain talc with a mean particle diameter of not less than 7 
micrometers and coarse-grain talc, and combining 2/3 or less particle kaolin of the mean particle diameter of 
coarse-grain kaolin with a mean particle diameter of not less than 7 micrometers and coarse-grain kaolin as a 
raw material. By using such a combination, porosity and the surface roughness (Ra s , RzDIN s ) of an outer wall 
can manufacture the honeycomb structured body which is easily in the scope of the first invention. The rates of 
10 / 90 - 60/40, coarse-grain kaolin, and particle kaolin that the desirable rate of coarse-grain talc and particle 
talc is preferred are 10 / 90 - 60/40. It is preferred to fabricate using the kneading apparatus that kneading of 
the Bambari kneader, a pressurized kneader, a continuous molding machine, etc. becomes strong, and the 
packing of a raw material becomes dense, when porosity manufactures the low coarse honeycomb structured 
body of surface roughness more. Mean particle diameter means the weight average particle size produced by 
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measuring particle size distribution by Horiba LA-910 (laser diffraction method). 
[0046] 

[Example]Next, although an example explains this invention still more concretely, this invention does not receive 
restriction at all according to these examples. As long as there is no notice especially, % in a compounding ratio 
as used in the following examples means weight %. 

[0047]As opposed to 100% of the raw material shown in the one to manufacture example 4 table 1 of a 
honeycomb structured body, Hydroxypropylmethylcellulose 8% and 0.5% of lauric acid potash soap, and polyether 
2%, 28% of water was mixed by the mixer, it supplied to the continuous molding machine, and the honeycomb of 
cell density 900 cell / 0.055 mm of wall thickness and in 2 (140 cells / cm 2 ) was fabricated. This was cut to the 
prescribed dimension, and with the maximum temperature of 1430 **, it held for 4 hours and calcinated. 
To 100% of the raw material shown in the comparative example 1 and the two tables 1, methyl cellulose 4%, 0.7% 
of sodium stearate, and 28% of water were kneaded by the open type sigma kneader, and it was considered as 
the plastic matter. This was made into the cylinder-like plastic matter with the ******** machine, this was 
supplied to extruder, and the honeycomb of cell density 900 cell / 55 micrometers of wall thickness and in 2 (140 
cells / cm 2 ) was fabricated. This was cut to the prescribed dimension, and with the maximum temperature of 
1430 **, it held for 4 hours and calcinated. 

[0048]The average surface roughness (Ra s ) and RzDIN s of the porosity of the honeycomb structured body 

obtained by Examples 1-4 and the comparative examples 1 and 2, an average pore size, and an outer wall were 
measured by the following methods. 

Measurement measuring device of porosity A sample of 0.1 g or more was started from the porosimeter 
(Micromeritics make, auto pore 9220 molding equipment) measurement-procedure (1) honeycomb structured 
body. 

(2) The sample was put into the container after 2-hour desiccation at 150 **, and it set in the device. 

(3) The pressure which pours in mercury into a container and is equivalent to a regular pole diameter was 
applied, and it asked for the mercury capacity absorbed by the sample. 

(4) Pore distribution was calculated and searched for from a pressure and the absorbed mercury capacity. 

(5) Pore volume calculated and asked for the pressure of 68.6MPa (700 kgf/cm 2 ) from the mercury capacity 
applied and absorbed. 

(6) It asked for porosity by the following formulas from the total pore volume. 
Porosity %= total pore volume (perg) x100/(total pore volume (perg)+1/2.52) 

measurement standard [ of surface roughness ]: — ISO 42871/1 measuring device: — made in Taylor Hobson. 
Surface roughness shape measuring apparatus, the sec Form Talysurf S4C palpation tip-radius:2 micrometer 
reading-per~second:1 mm [ /] measurement directions: It is 90 degrees (direction shown by D in drawing 1 (b)) 
to the longitudinal direction on the surface of cell partitions. 

measurement length: — about 25-mm measurement point: — five arbitrary places were measured twice each 
and the average value was made into measured value. 

[0049]The result was shown in Table 1. Although the value of surface roughness Ra s and RzDIN g became large, 

as for the honeycomb structured body obtained by the comparative example 1, porosity has exceeded 30%. 
Although the honeycomb structured body obtained by the comparative example 2 became smaller [ porosity ] 
than 30%, the value of Ra s and RzDIN s has become small. As for the honeycomb structured body obtained in 

Examples 1-4, porosity, Ra g , and RzDIN s go into the range of the honeycomb structured body of this invention. 

From the above result, by using the manufacturing method of this invention showed that porosity was less than 
30%, and could manufacture easily a honeycomb structured body (0.5 micrometer<=Ra s <=5micrometer and/or 5 

micrometer<=RzDIN s < : =50micrometer) not less than 5%. 

[0050] 
[Table 1] 
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[0051]With the same manufacturing method as Examples 5 and 6 and the comparative example 3, and four 
Examples 1-4. It was cell density 900 cell / in 2 (140 cells / cm 2 ), and the honeycomb structured body (Examples 
5 and 6 and comparative examples 3 and 4) of the cell-partitions thickness and the porosity which are shown in 
Table 2 was created, and the following methods estimated erosion-proof nature. 

[0052]The metal can which the honeycomb structured body was grasped by the exhaust port of the with an in- 
series 4-cylinder and a displacement of 1.8 I. gasoline engine, and was accommodated in it in the evaluation 
honeycomb structured body of erosion-proof nature was connected. That is, the sample has been arranged to 
the engine latest. Next, the engine was operated on the conditions shown in drawing 5 , and 0.1 g of abrasive 
grains (silicon carbide, GC320, mean particle diameter of 50 micrometers) were thrown in in the place where 
number of rotations became 6000 rpm. Operation of an engine was continued on the conditions furthermore 
shown in drawing 5 , the abrasive grain was thrown once into the two cycle by having made 130 seconds into one 
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cycle, and this was repeated continuously, a total abrasive grain input — about 2 — it changed to about g-16g, 
several examinations were done, and the amount of erosion of the honeycomb structured body in case an 
abrasive grain input is 10g (wind erosion volume) was computed from the result. The amount of erosion twists a 
rubber sheet around the processing end face of the side which measures the amount of erosion of the 
honeycomb structured body 1, as shown in drawing 6 , It collected, after covering with the bead 20 made from 
ceramics 1.5 mm in diameter in a height of about 3 mm into it, and bead volume was measured, it measured by 
taking the difference of the bead volume after an erosion examination, and the bead volume before an 
examination, and the average which performed this 3 times was made into the amount of erosion. 
[0053]A result is shown in Table 2. Here, the bulk density of each honeycomb structured body was computed as 
an index of calorific capacity. The sample of the comparative example 3 shows that bulk density is large and 
calorific capacity is large, although erosion-proof nature was good. Although the sample of bulk density of the 
comparative example 4 is small and calorific capacity was low, the amount of erosion is large and erosion-proof 
nature was bad. On the other hand, it turns out that the sample of Examples 5 and 6 was improved with balance 
of erosion-proof nature and the formation of low-fever capacity low erosion-proof nature and bulk density and 
sufficient [ bulk density ]. Although the bulk density of especially the sample of Examples 5 and 6 and the sample 
of the comparative example 4, i.e., calorific capacity, is near, the amount of erosion with few samples of 
Examples 5 and 6 is shown, and it turns out that the honeycomb structured body of the invention in this 
application was attained with sufficient balance of improvement in the formation of low-fever capacity and 
erosion-proof nature. 
[0054] 
[Table 2] 
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[0055]The honeycomb structured body respectively obtained by Example 6 and the comparative example 4 as 
Example 7, comparative example 5 Example 7, and the comparative example 5 was made to support a catalyst 
and the same erosion-proof examination as the above was done. The honeycomb structured body was immersed 
into the solution containing activated alumina and catalyst precious metals, and support of the catalyst was 
performed by printing, after removing an excessive solution. A result is shown in Table 3. Although erosion-proof 
nature improved by making a catalyst support from Example 7 and the comparative example 5 ( the honeycomb 
structured body (example 7) of this invention showed erosion-proof nature better than the honeycomb 
structured body of the comparative example 5 also in this case. 
[0056] 
[Table 3] 
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[0057]The surface roughness of the sample obtained by Example 5 and the comparative example 4 was 
measured with the described method, and it was shown in Table 4 with the result of the comparative example 2. 
The pore distribution of these samples was measured by the same method as the above. The canning nature of 
these samples was measured by the following methods. After winding grasping material (0.2 g/cm 3 ) around the 
surroundings of the honeycomb structured body which is a sample and making the can made from SUS grasp, 
maximum load (N) when keeping pushing at the temperature of 600 ** and having kept pushing a honeycomb 
structured body by speed 1 mm/min. was measured, and it was considered as the index made from canning. 
[0058]These results are shown in Table 4. Although the fine pores in which Ra s and RzDIN s of a sample of 
Example 5 and the comparative example 4 are 0.5 micrometers or more and not less than 5 micrometers 
respectively, and pore distribution has a pole diameter of 1 micrometers or more from Table 4 were more than 
90 capacity %, The samples of the comparative example 2 were Ra s =0.4 and RzDIN s =4, and the fine pores in 
which pore distribution has a pole diameter of 1 micrometers or more were 55 capacity %. The sample of 
Example 5 and the comparative example 4 kept pushing, although intensity showed canning nature with a good 
example of 480N and 51 ON, and high intensity, the sample of the comparative example 2 kept pushing it, and 
intensity showed are [ 205 ]N and that canning nature was not low enough. 
[0059] 
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[Table 4] 




Ra B 
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(Urrx) 
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1,7 


11.9 


480 




1.8 


12.8 


510 




0.4 
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205 



[0060] Example 8 and the comparative example 6, next the sample (honeycomb structured body as shown in 
drawing 2 ) that thickened cell-partitions thickness to ten cells from the cell of the outermost periphery as 
[ show / in Table 5 ] to the inner direction to basic cell partition thickness are created by the same method as 
Examples 1-4, After making a catalyst support by the same method as the above, the same method as the 
above estimated erosion-proof nature. A result is shown in Table 5. Although the sample (example 8) of this 
invention had basic wall thickness dramatically as thin as 0.056 mm, comparatively good erosion-proof nature 
was shown. The sample obtained by the comparative example 6 also showed more amounts of erosion than the 
sample of Example 8, although basic wall thickness showed comparatively good erosion-proof nature 0.055 mm 
and comparatively [ thin ], and periphery side-attachment-wall thickness was thicker than the sample of 
Example 8. 
[0061] 
[Table 5] 







(mm) 


(mm) 


Sn^(P) 

(%) 


(*) 


&A*iog-ero 
ia-^a>i(cn 3 ) 




140 


0.056 


0.072 


86.3 


27 


1.0 




140 


0.055 


0.081 


85.9 


35 


1.8 



[0062]By the same method as Example 9 and ten Examples 1-4, basic cell partition 0.047 mm in thickness. From 
an outermost periphery cell, to an inner direction Cell-partitions 0.067 mm in thickness to ten cells. Create the 
sample of 27% of porosity and the catalyst was made to support with the same method as the above, and after 
reducing the porosity of a 5-mm portion with 18% by the following methods from the end face where exhaust gas 
hits further, the same method as the above estimated erosion-proof nature. 

[0063]the silica after adding and mixing water with end face porosity lowering method SERUBEN — by adding 
and mixing sol, and adding and mixing a surface-active agent further, The ingredient of which the surface-active 
agent had particle SERUBEN (1-2 micrometers) solid content added 90% of the weight of the whole, and were 
added by 10% of the weight of the whole in colloidal silica (silica 30 % of the weight of sol) solid content created 
40% of the weight of the whole, and water created the slurry of 60% of the weight of the whole ratio. [ a little ] 
Next, with the dryer, 150 **, after carrying out stoving of the honeycomb structured body for 1 hour or more, it 
was taken out, and weight was measured. After neglecting this honeycomb structured body until it becomes 
ordinary temperature, the slurry was put into the container to the end face strengthening depth, and it 
impregnated with the honeycomb structured body for 1 to 2 seconds so that it might be attached to a container 
bottom. After raising and shaking the honeycomb structured body and dropping liquid to some extent, internal 
liquid was removed in the air blow. After checking that there is no blinding, it dried with the dryer further in hot 
Blaster after desiccation (about 130 **, a 2 m/second wind speed, 3 minutes or more) (150 **, 1 hours or more). 
This was calcinated in the firing condition of the above-mentioned honeycomb structured body, and the porosity 
of the end face was reduced. 

[0064]The result of the erosion-proof sex test of the sample (example 10) which reduced the porosity of the 
sample (example 9) and the end face to which the porosity of the end face was not reduced to Table 6 is shown. 
When basic cell partition thickness was 0.047 mm, even if it thickened the cell partitions by the side of a 
peripheral part, the most amount of erosion (3.3-cm 3 ) was shown, but the amount of erosion was improved by 

1 .8-cm by reducing the porosity of the end face further. 

[0065] 

[Table 6] 
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[0066] 

[Effect of the Invention]As mentioned above, erosion-proof nature, the formation of low-fever capacity, and 
canning nature are improved with sufficient balance, and the honeycomb structured body of this invention has 
them as various filters, catalyst support, especially catalyst support for motor exhaust purification. [ useful ] The 
manufacturing method of the honeycomb structured body of this invention, It is a method useful to manufacture 
of the honeycomb structured body which can manufacture easily and economically the coarse honeycomb 
structured body of the surface roughness of an outer wall and/or cell partitions while being low porosity, and has 
the above-mentioned special feature (good erosion-proof nature, low-fever capacity, and good canning nature). 



[Translation done.] 



http://wvw4JpdUnpitgojp^ 2008/10/30 



JP,2002-326034,A [DRAWINGS] 



1/3 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 

[Drawing 2] 

2a 




[Drawing 3] 
(<0 (b) (c> 




[Drawing 1] 



http://www4jpdUnpit.go jp^ 2008/10/30 



JP.2002-326034,A [DRAWINGS] 

(a) (b) 



D 




[Drawing 4] 




[Drawing 6] 




3mm 



http://www4Jp^ 2008/10/30 



JP.2002-326034.A [DRAWINGS] 3/3 ^—5? 



[Translation done.] 



http://www4.ipdi:inpit.gojp/cgi-bin/tran.web_cgi_ejje?atw_u=http%3A%2F%2Fwww4Jpdl.inpit.gojp%2... 2008/10/30 



(19)0#B#fW (JP) 02) Q U9 if & $g (A) Cll)ttMFfW&n*4 

#ffl2002-326034 
(P2002-326034A) 
(43)&HB ^14^11^120(2002. 11.12) 



(5i)inta 7 mm*f 

B 0 1 J 35/04 3 0 1 

B 0 1 D 39/20 
53/86 

B 2 8 B 3/26 



(21) fflB#^ &I82001 - 134732( P2001 -134732) 

(22) fflB B ¥^13¥ 5 31 B (2001. 5. 1) 



(54) mnnzm &iLK/\-*&w&frmf*<Dmm*ik 



f i Ha-r(»#) 

B 0 1J 35/04 301B 3G090 

301P 3G0 91 

D 4D 0 1 9 

A 4D048 

3 0 IB 4G0 54 
OL (± 15 H) «Mfc:«< 



(71) ffi®A 000004064 

mmA&mmmsMmw 2 #56^ 

(72) »!H# mm m 

se»»«ssrWB^Ea»r2#56# 0 

(74)ftSA 100086616 
#3S± 



B 0 1 D 39/20 
B 2 8 B 3/26 
F 0 1 N 3/02 



(57) (^JEW) 

*»jft-rS^?LHO-fe/U|Btt2<t, CCD-fe^tt^#CD« 

3 0 %*$§-e#> 0 , R^mtmmom^mm ( t 

c)^Tc<0. 0 7 6mm^^iife^ 
ffi©SX^6*0«/J^3S"C©¥^li*3 (Rz D I N 




5 %£l±3 0 & 9 , B.ofij3BRiM©S 

^Mi¥(Tc)^0. 0 3 Omm^Tc<0. 0 7 6m 
mr&££c!:<Mc, ^MCD^^Sfl? (R a, 0 . 
5Mm<Ra,<10M mS07X(^HII©lM 
^6^©ffi/K^$-CCD^K$ (RzDIN,)*S5m io 
m^RzD I N^5 0^m^^Ci^#iit^^ 

[IMK92] «B¥*»lBHSCRa B )#0. 5 urn 

/|\*i*C(D¥^S3 (RzDIN,)#5/imSRzD 
I N s ^5 0/imTASCi^S<b«i»*Bl KffB 

[ff^3] f?Tia¥^ffiffl^CRa s )^l. O^m 

/J\*£r©¥^£ (RzDIN.) WlOumiRz 20 
D I N. ^ 5 0 ymt*SC i^»«<!:niil«« 1 tC 

[Bt#E4 3 ^^*A«Jft»©HP* (P) #8 3% 

tLtr * %>ct «ttft i *r &m*3B i 3 ©rana* 1 

[§f*J|5 ] AflHif*©***** (T s ) # 

0. 0 7 6mmK±r*^Ci*«F»i-rsai3c3ll71 . 
M4©{sjft#> 1 ^CgBt£©^~#A«iS#. 

0. 5/xm^Ra c ^ 1 0 MmR^/X«WKH2^Ba 
^ffi©ffi^^^^©^J\**r©^]«S (RzDI 
N c ) ^5 /xm^Rz D I N c ^5 0 mn^l,Ci^ 

mtrm^m 1 75S8oNti*» 1 wcett©^-*/ a 

SCi*««irSI«^17!iM7©(qn^l^ctett 40 
[W#3B9 3 OTBJWWHrJl'* 1 1 ©it&&*fe 

BSJ¥3 (Trt-Tr,.,,)^ IW2K*-fe;l/HK» 
3 (Tc) <fc©HK:» 1. 10^ (Tr^Tr^n) 
/Tc^3. 0 0©B8«*^-r&Ci4«Fl»<!:'r*tll* 
31 1 7SM8 ©{SMart* 1 WCtBtt©^~# A*Ktft. 

[f»*rg l o 3 IWaS^JB-fe^t 1 #B©!S i <om& 
teJltLX, ZCfthftmmmirZS^l 5#B©«g 50 



^12 0 0 2-3 26 03 4 
2 

Hrt©^rft*>©#i ^ft-en©^ 

;HBSI?3 (Tr^Tr,,,,) aS*-fe^B*»3 
(Tc) tomfc, 1. 10^ (Tr 1 -Tr J . 15 )/ 
Tc^3. 00©H«*W-i-SCi*««[i-rSill*3l 
9K13«©^-#A*JStt. 

[fflWSB 1 1 ] WfBSf! 1 O^^JWcTOtigf^ 

^?ca«r s 3 - 5 #B(&i«Brt0^r*irt»©# 2 ©^ 

fb^i±, -5-©*»SB©/»S*IS*-fe;HWS»3 (Tc) 

1 2 3 fine* 1 ©»^-fei^crt*r»»i-4 
^ccaa-r * 3-5 #@©«fflrt©c>rft*>©ss 2 ©» 

*S9X« 1 0 KiE»©>^:& A«tit#. 

1 3 3 mam 1 ©»^-fe^ecrt*-cpsrr * 
jrtc&m-r & 3 - 5 #a©«Hrt©t>*ft*>©j» 2 ©*? 

3 (Tc) i-a3^fcC6%«F«<t-rS9l*3B9X« 

1 0KIBtt©^-#Allttfls. 

[l»3jc3Bl 4 3 «k*m-fe^OH2JMH»»S (TrJ 
fi\ WfSEK*-fe;HBfi»S (Tc) iOWC 1. 10 
^T ri /Tc^3. 0 0 ©««**•*" 4 ±<!:«>fc k « 

-fitcmmt £ 5 -2 o #@©i&Hrt©^m^©H3 © 

r,. 19 ) ^ S^MMMS (Tc) tome, 
1, 1 0^ (Tr t -Tr s . a „) /Tc^3, 0 0©M 

TJIRKW< &£J:Mc^t3ii\ *©*«8IS©/*3£S 
*H2;i/»it»3 (Tc) <b— ^3tf&c££#®[£*r& 

[«3RaS 1 5 3 Krsa-fe;HWSi93 <Tr»-T 

c) i©f^(C, 1. 10^(Tr^Tr s . 2 ,)/Tc 
^2. 5 0©HfftW«C&*WiTS8|3RBI9 7!! 
Ml 4©Mti*> 13SCCBB«8©^-*AflBfit*. 
[MsRfll 6 3 «HB-fe^H«W3 (Tr.-T 

r s ^ l0 > ©^ti-en^, «riax*-b;nBM»s (t 

c) i©^^C, 1.2 0^ (Trt-Tr s . ,.) /Tc 



tKPBfe&s 16 0c m 2 tLtr* Q , ^*fl*fe;l/4 1 

1 0-4 OSSOIBHrtOl^n^SIl ©UfjS-feJl/* 
r<D v *h*h©-fe;KHW3 (Tr^Tr^ J 

«*H2iHBisws (Tc) tomic 1. 10^ 
(%) ©tiio 5a±/M^ci*e«it5»*si 

TIM 1 7 0f6in^ 1 :9KiB»©^-# A«jtf*. 

[ m#n i 9 ] mamtexDWfi 5 eub* s ^phm 

1 8 ^iaig©^^^ A^# 0 
[»#«2 0] /N^*A«3ft»0-*XBW*©HP 20 

Ml 9©fflti^lJBteB3tt<D^^*Afl|jt# B 
[BSS2 1] WfBTc#Tc£0. 0 5 6mm^ 

§ci * w«i >m 9 tim 2 0 cDfsjn^ 1 seen 

[M^92 2] B*liffltfSftK#0. 8MPaH-ht* 
*t££#»£T*lt3jggU7!>M2 1 ©Hti3&> 1 ««:S2 

[W3c3H2 3 ] /N^Aflfc&ft^ 3-S>*^-fK 30 
y;V^ v A^K mtWMs T)l><~Vl*?2*- 

«XIS 2 «KLh©tt*4^ e>^fiS <* tiX ft % c t i 
1 TIM 2 2 CDffiftfr 1 3gtCiBi6(D^^^A» 

fin, = ftj& Aft»Xt*3E«Btt 

[11^2 5] ^^OWrffi^tt^=:ft^X^fil^"C 40 
<h T £!t 3jt« 1 TIM 2 4 ©fsjn^ 1 JBtC 

KflB 0>6 ft £ C i ^r^mi T£i»3»B 1 BM 

2 5 ©Hftfr 1 Stefatt<D;^# A«J6tt. 

^-tcffl^^n-cc^c tzttmtrznim 1 tim 

[Dm 2 8 ] ^^*A«J6(t©-b;WBa©S^, 50 



2002-326034 

4 

1. 2mmHT©ft**a*W , r*J:9«:»j«3tir^ 
^Ci ^r#Mi -T ^ff^JS 1 715 2 7 ©ffltifr 1 EfciB 

[»*«2 9 ] mztt^m&tm^^ti ^mtfr 

mirZ>&*&s 1. 2mmJaT©ft**at*'r«J:5 
KJPfiSSnri^SC £«#«£T4Bll3#B 1 TIM 2 8CD 
fflft* 1 StelB»©^-# A»jg# Q 

^^7A^Hi^6^$n/cft3j<^17bM2 9<Dfsjn^ 
1 Wei B*£ $ ftfc^ *J*m&fc<DWt$rfi&V$> o t , 

iaffl«t * ^ ^© 2 / 3 fitT<o¥*waa**-r ^ 

flOHJIB*^ 1 ; umfeLk©¥3jte 

& & s ffitt* * y > <t lutaffls^ * y > © 2 / 3 « 

[»W©#IBIftSBin 
[0 0 0 1] 

[0 0 0 2 ] 

xsK wi««tti#a ^<o«awi#, ? - > v > 

[0 0 0 3 ] — * % x>> i >^egfffl^n^Sf^^* 

[0 0 0 4] C©aftiBIKfi5*ft, E*Slife»CD»fb 
«*tfffll»e«^b*SBM , i"*fc»«:, 



5 

[0 00 5] £/c, C©«ttfli&fctet>T»* 

[0 0 0 6] Bxn-^ a >tt^T^giir 

m«#H2 0 0 0- 5 1 7 1 0#&«fc 4 ^PJS 10 

A*JS©36t*OIBn»ffiCCJHij|t, 7k*J?x9<D*i7XJ& 
fremiti • C 4&cJ:9 MP»ffi#»«b3*ifc 

fi«fcBHPiBljH©«?L*3W 5 ~ 3 5 % 4 83«3 ftT I > 

~^a>tt, ++~>ytt©wfijwaftfci>. */c v si 
nri^^, 20 

[0 0 0 7] * + &1t#>tC* «fM^ 

2-2 0 7 8 4 6#&$BCCW, '>-#Aj»J6ft;£ftlLHi 

ttBMK?**. ttc. *f«B¥2 -8 8 84 7#a«6ctt 
4&C J: 0»««H«c|Ha*H»* 4 4 fcCCBgOfficoffiS 

-Cfc, m?L*4PSSJ¥34^ffiffiS©KI^(co^rWf5I 
[0 0 0 8] 

[0 0 0 9] 



2002-326034 

6 

^0rWxn-^a>tt^t#6ti5C4*SfflO/c. * 
/c, a?L**3 0^*MCC«IAa4*i'^>ytt3WBT 

C4*jS.fflU T*«Hiffll3 (Raj £0. 5 um^ 
R a, < 1 0 /*matf/X»i«*W<oa*ja^6«© 
*6/J^ar©¥^r*3 (R z D IN,) £5j/m^Rz 
D I N.£5 0Mm4r&C4fc<fcU* + ->ytt*» 
A^*SC:4*Mffl-r4 4fctCffl?LS^l wmfiU:©«I 
?L#£ffl?USW©9 0&S%«±4^£C4(C<fc*)i:ia 
Ra.KCJfRzD IN.ftaaaEr**C4*Sffl0fc. 9 

[ooio] hp^, #-©»i8«\ a^cD^n^n^ 

(S^T^^?LRC0^^*AyfS4^6*«E3nfc^^* 
Aflfctftr * o T v £WL*jW 5 KfiLb 3 0 

0 . JLolWePHSoasWflPt (Tc)#0. 0 3 0 mm 
STc<0. 0 7 6mm-C^>^44 4>tC, WKOWrX 
IHSCRa.J^O. 5tfm£Ra.£ 1 0 mm&tf/X 

6#<9©/J\££ "COTiWi 3 ( R 
zD IN,) #5 jLim^Rz D I N, ^5 0 umV$>&C 

[0011] ^SftMKfelar, Ra.^0. 5 Mm^ 
Ra,^ 1 0 loRz D 1 N B #5 Mm^R 

zDIN^50/im, »*L/<»Ra B *il. 
Ra^lOmn^D, fioR zDIN.^10/xm^ 
Rz D 1 N 8 ^5 0 jumr&£C47^*^>^t££3 
6«cW±3'&*ia-C»*0<, ^-#A«3gf*©BBP3s 

(P) #8 3%«±-C**C43WJ»SJtaa c EE*«*«r 
(5TS^*WttttB*W±3^*MlWaLl». *fc. ft 
i$©/»3»0. 07 6mmW±t*^Ci^t^>^ 

SWWMMJ; 0 ^l^i^Ra.WRz 
DIN,4**<«^it»*U^ fe^HMK) 
¥*«ifitt3CRa c )#0. 5 m maiHtf/XB-b^ 
Wfi*ffl©ffiA:*^6^©^J\^*r©^i*^ (R z 
DINc) #5 ^m«±r**C4^ltMtoffl!t*%Wl 
±3-tf*jat?»*L/^. 3^t, ^~*A«j6tt:fcfel> 

0%&±V<bZ>Zki)K RaMRzDIN^<t 

[0012] *ws-fe jv* 1 #@©irr 1 ©jgj£ 

s - lB ) lufBS^^;VPgMJ¥3 (Tc) 4coRi1iC, 

1. 1 0 ^ (T r i^-T r s - 20 ) /T c ^ 3 . 0 0, Sf 



(5) 

7 

*U<»1. 1 0£ (Trx-Trs. a .) /Tc^2. 

5 0, S6fc»*b<«l. 20^ (Tr^T 

r,^ „)/Tc^l. 6 0©i«flt^Ci^ i 

©«WI50»S***-te;vPBai»S (Tc) <h-gt£tf 

[0013] *fc, «1-H'fe;U©^;MBaW3 (T r 
,) tfi. WK2S*^iHBW»3 (Tc) £©IWCc, 1. 
I O^Tr i/T c ^ 3 . 0 0<DM%%*rrZ£±b 

*>6rt#teaBK*rs 5 -2 0#g©«OTl*9©^rft*P© 
»3©»jS"fe^*-C©, ^tl^tKD^MmmZ (Tr 

»fcJl/BHOT3 (Tc) £©H 20 
OC, 1. 1 0^ (Tr^Tr,, zo ) /Tc^3, 0 
0, »*0<»1. 1 0^ (Tr,-Tr,. „) /Tc 
£2. 5 0, S5CCJ?*L<W1. 2 0^ (Tr.-T 
r,.„)/TcSl, 6 0©H«*WU **i*ft<D 

»3 Ktt* J: 5 rttffcfl* o rJK^c* < & £ <fc 5 K 

»ts-i*, *<DXNB<Dmz*tt* warns (t 

c) »S#SCtfe»*U>. 
[0014] n-#&ffl&#<DtmBW 160cm 1 
«±©ttte«> «^»-fe^*l#@©*l<Z>e*'feJl'<!: 30 

(Tc) iOPfc 1. 10^ (Tr^Tr,^ ^) 
/Tc^3. 0 0, »*U<«1. 10^ (Tr t -T 
r„. 4P )/Tc^2. 50 v 360C»*O<«l. 2 
0S(Tr^Tr 1Q .„)/Tc^l. 6 OCDHffi* 

[0015] 3 A«jS*<D-*XWl«* 
©HP«Sffi^6 3 0 mmJMW©IB«»»a)— WX»*^W 40 

(%) ©a^©«MI»fc*jtt6«?L 
* (%) ©l»J:0 5a±/hSi>ci3&J*Blf<DWxn-y 

[0016] COiJC, ^~#Al#£tt©Watfifi© 50 



»12 0 0 2~3 26 034 
8 

*C£KJ;9S;*:fi/* (Tc) £36lt«< T6C£^ 
W*. Tc^O. 0 5 6mmit^aWSMiM 

[0017] $6cc, #*s»©^- b 
< v a-^x^-f r;vs^ a^k sfti£3R> 

ftrtt*C£#W*W>. *fc, >^#A«Jft*©Kffl 
J0tt#* ffFL «R, HftJB, Aft 

t». 36&c, /^^^A«jgffoo•fe;^PS^cD^5^, l. 

2 mmJMT©******"*"* * SKJISSSftri** C 

&3Wff*u<. -fe;H^Mi^i^r^s^i. 2 

mmJETF© * & cfc -5 (Cjgtii 5 ft T I > * t i 

[0018] *»?a©^-*A«»#tt % uwmsm 
w^mmm^mmm 3 tinmowmximz nxm 

[0019] ±K©«rtt4Wr*^- 

[0020] fln^. »2©»ea«, wRc^ti-wii* 
©•iz jn»^*©«i-ffl £ s^fja-iz jizmm u r 

fiW* & £?LW©^ - # a J« £ 6 IMS S tifciftWB 

1 7^M2 9 ©Mn^ i mcnffi2titc^~*jj*mmw<D 
ftz^fr, mm&)Wf&fr&7 Mmj«±©^as4w 

7 /i mK±© 3 PJ«fta* : finr*ffltt#* »; > tmstm 
u >©2/3«T©¥^fits*WT€>Jsa^^ y > 

«JS»©«JWrt£€:li«r ^ ^> © r * S . 
[0 0 2 1 ] 

^$n^fc©"c«^^ 0 

[0 0 2 2 ] *#MU©^^AflBt#ltt, HI 

( a ) . ( b ) ( c ) cc^-r cfc 9 cc*Krrtjccjta"i- 

;v^li2 4, ^LW©^^^A^H4 4^6«fig$n 
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[0023] ttmwwm* »~%Amm» i *m 
o%5m-ch%ct, mm.2com^ (Ts) #o. 03 

0mm^Tc<0. 0 7 6 ram"C**C *HK4<Z>¥ 
Bjilffiffl;* (Ra.) #0. 5 ^m^Ra,^ 1 0 /imR 

W*3 (RzDIN.)^5Mm^RzDIN s ^50 

£ 0 »?L**5%«±3 0%*«<fcU ^Ts*0. 10 
0 3 0mm^Tc<0. 0 7 6 mmi^ C <bCt£ 0 , 

^Ra.^O. 5/im^Ra,^10MniW/X«R 
zD I N,^5 jLim^Rz D I N,^5 O/immili 

0. 0 7 6mmH±m W&m&Ki* 20 
0. O3mm*M"Ctt»fi05»a*cpjau, xP^a 
>l^^<^OTt^o CCt, St?L*«r 3 0 %J£LL 
il, Tc£0. 0 7 6mm*?S£L/rfc*^cD4><D 

0. 5jum*$§il^ RzDIN i ^5miii*«W+ 
<> IoRzDIN l 3&i5 0//mJ:WtUi, Bflfl^ 

^^^7 A»g» < t M«TII8 30 

«U^-r<fr£c *»WCCteC»T, 0. 5/im^Ra s 
£l 0Mm^l)CiM5mn^RzD IN^50 
w m-C* ^ C <b *Hetcifci- C I < , 2£>K 

1. 0 wm^Ra,^ l 0 umr&&C£KtM 0 urn 
^RzD I N.S5 0Mmr*5Ci*RWK:a»fcTC 

<D-c&z a ztc, m^mm (Tc> <t«, ^^*A«at 40 
©»^cc^c>r»rtMa5»o»fli^»*a/» (Tc) i 

CiJ&WK, C(DH^m>t, BHP«MHlOifi# 

<DR5^^^l^cPSM<DlU¥^«*MW (Tc) 

*fc, (Ra) £\t t lfc»®ftfifflfcfel> 50 
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Wc«fi^TOiLt«liStifct(Ot*0, Rz 
D I NifcS. ±EiHD*frril!lSLfclBHrtfc*jCir 

/cfc©r*S. CCT\ Ra.RtfRz D I N B tt&*?f 
!4(DRaMRzDIN^b 4 Ra c MRzDI 
N c »S>5?'fe;HBg2<ORaR^Rz D I N*5W\ 
[0 0 2 5 ] J«4©¥*»BMB?L 

m^^Mmimz H^i^ci^Ra ,mr z 

*ffl?LS<b», HP«U?L<E:LT^S4©*ffi(cSnri^ 

^4*C*l>rlKLa^#J5cJ|B?L(OJ:b*t*fip < "TS 
C i % jff * L < KtfflTLffiP 1 M mJ^±C5*B?L^f^4 *C 
*W &£*ffl?L© 9 0 % J«± £T&C£KJ;0 ^*S#B 

[0 0 2 6 ] 4^fJ8«:*j^r, «?L**3 0«*J«& 

lOTOSffllS (Ra t )40. 5/im^RaJ10 
MmSt>7XW (RzDIN c ) £5 Mm^Rz D I N c 
^50/xm, S6«C*f*U<ttl. 0Mm^Ra t ^l 

0 m&tf/XW: 1 0 yra^Rz D I N c ^ 5 0 //mi 

[0 02 7 ] ±f2(D<fc 5 fc*l?l*6J 5 %IX_k3 0 %5fc 
Si£U ja-^Ra a 40. 5 mn^R a s ^ 1 0 /im, j? 
*L/<»1. O/im^Ra^lO/zmSO'/XtiRz 
DIN s £5Mm^RzDIN s ^50<im> B£b<te 

1 0 /im^Rz D I N s ^5 0/zm, RV/XtetfrfS 
38 2©¥:$«ffiffl3(Ra e )#0. 5um^Ra c ^10 
MmM/XaRz D I N c ^5 //m<Rz D I N c ^5 

S-fe;HBS2SWfi4(c*ji^r, 1 /zmJ«±(D|ffl?lg 

d i N^saicaffiT^ci^m^^o 

[0 0 2 8 ] *fc t *|fel8CC*Jl^r, «P¥*58 3% 

IMrfi^6ftfcjL«^i5«)*lHaioiW* l o o#^ 

SCi*5(B*S. ^fH4CDi¥$^0. 0 7 6mm 
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[0 02 9] ^ffelllfcfc^T, H2fc5rrj:5K:*WH 
aW©-fe*H»2 a *m< ?Z>ct fcBia-y a >tt 

~>^t4*>ft±T6o cccr-fy**^ 

* sr ^«fti»|»»j»ttJAS0attM5 0 5 -8 7 

fc;V8#*9, *kj^JB-te^8)5p6F*i^K:2#g©-fe;i/g 10 
fc. C(D2#BCD-l2;V9(DWIllJI$^Tr 2 T^r o SI 

ft*4s>IHffiE2a& t JS*^l«a 2 b <t ^ 
[0 0 3 0] #»WG>^-* AjfSftt*. «*fJB-fe^ 

MJPS (Tr t -Tr $ . ls ) 4 % S*^^RHW3 (T 20 
c) &onOHft« % 1. lO^tTr^Tr,.!,) 
/Tc^3, 0 0©J:5^SC£jWi?* W>. CCD® 
KTr^Tr^^J/Tc]* 1. 1 0*»C* 

«±CCSF4FLftl>. 3. 0 0«:iBiL5t, ttStt 

MilS (Tr 1 -Tr 4 ) ft«|$3E<OW^t?»< LTTt, » 

1 5#B«B#ic2 OSgKHKD-fejKDHBWS 30 

[0 0 3 1 ] H3fC5Vrj:SR:, #»(JJ©-fe7 5 
C aMt £3-5 #B ©*Hrt© t >r h*<D 

*2 03»^^*ro^h-en<3[)-feji/iBfi»$j&, -en 

*h©*^BKCDIRB^ (83(a)) 4 * 

(813(b)), X««#»R (^C^t-li 40 
WS) (03 (c) )r, A^rt^(c[pj^oTJiB^:*< 
a&<t5cc^fcs# (»<-r*tk*»i. 10-3. o 

;M»i8ff<* (Tc) ±^3tt*C£##*U>. CCD 

[0032] £ fc, *^JB«feiVo 

•fe;Ha*i»S (TrJ^ 3£*"feJH«**3 (Tc) 
iOHtC v 1. 10^Tr t /Tc^3. 0 0<DHffi£ 50 



1$I8 2002-326034 

12 

iU, *C*ftrtj&fc^r*5-20#B©*Bl*3 

(Trx-Tr,. a .) ifi, **H2;H«B»3 (T 
c) iOBIt 1. 10^ (Tr:-Tr s . JB )/Tc 
£3. 0 0©IH{R4WU ^ti^ftOiz^WfiOWrffi 
«fifi©J:9fc, ifc#*tt. XW«*»R 

*©*»W<0ff3*»2p:H2;l/|««/|E3 (Tc) 

[0033] *fc, *#E9acctei*r«, feji/RSivs 

(Tc) iOHfC, ±aSCD<t9fc, 1. 10^(Tr, 
-Tr 5 . J} )/Tc^2. 50, SfcfCttl. 20^ 
(Tr^Tr,.„)/Tcil. 6 0©Bfl**t* 

[0 0 3 4] */c, ifi¥^#AjM&^ h77 *3f© 
»fffiSI^» i60c m'H10«^ , «*fffl-fe^« 1 

ja-feji/*6rt*«:aaK'r & 1 0-4 o#g, »*o< 
1 o^3o#g©ffiHrt©i^rn5jp©'fe;i/*"c4b 

i¥S (T ri -Tr 10 . 4& ) #£l,<« (Tr^Tr 

i B ) O, »*"fe;HBtt*3 (Tc) K*fT£it (T 
r^Tr^J/Tc, »*0<» (Tr^Tr 

i,.„)/Tcs,isit 1. 10-3. 00. mm 

±tt* 1. 10-2. 50, 3 6{C*fl3±«* 1.20 

-1. Bo^ttsjc^fcWja-r&cisWfisL^. 
[0035] *a?8tc*jc»r, Bin-*; 3 >tt*s 

6(M«W-*fc«>iC, HDfUffll 0^6#^fnJtc3 0m 
m«l*)(Z)4GHB * ^> 2 ©^apXW-8PO«?L 

PiM2 (*HBJE«^)»»©-b;U|Wtt) ©«?L*3&«2 8 
«5HBCC*SH2;H»S2fi0— SBXW^8B©» 

l>t 4 »?L**/hS<-rsH!P»Wl 0 3^e®S3tt- 
«e*oTfcfiC>#s, SBS2C<hCC0-3 OmmOlHI 

[0 0 3 6 ] _hiaifiHBtC**-fe;l/B8a2©^ 
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[0 03 7 ] ±fE©J; 5 K\ A«jgft 1 ©jfH 

^©•fe^filSfcff < Oft; 0 k HD«B 1 0 jfflfccDBS 
©Stfl**/h<* < L/c 0 , ?m*m< bit *)?Z>Ct 

CC6iHHS»STc*iTc^0. 0 5 6 um~C$>Z> C £& 10 
$7£0l> 0 

[0 0 3 8 ] B#5StS£0. 8MPa«±i-T 

*t*±"C#*l,l*. CCrBHSKKitt, JASOjBtt 
M5 0 5 - 8 7 "CjBS3ntl»5 feOt*^ fffcfrft 

[0 0 3 9 ] *«i!ll«:fflt>6*i6-b;M!l»ac;^-* 

Witt, a-^^^-fh, r^5^, 20 

[0 040] ^H^^^^A^ftcDrrffi^ 
sRcfcOrtt. WAtf. Rv «P9, MP], HftJfJ, 

[0041] *«wcffli^ns-fejKo»Tffio 

[0 04 2] *SS?§Or>^^^A«Jg^<Dffl^C««FJC 

mWl 3«n^^-ggl 1 rttefcOT, *©J*JS 40 

*S©fc©:0H£flJ3*i<&. a>Ji- 1 1 

3(0^fflHi©|ffltc« v wk £ 

[0 0 4 3] ^-#A»^©**WaH2;MHS 
i^S^tfSTSfflWfcWK*) (ASH* 9) Ufc^ , 

rt&o <v it, ±jfio, Rfi(^n so 
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fi) j&tK©»»flML r-/v**?- * **&K©r«i±* 

rt>J:l\ ftftWfctt, ^©za-^-SB*, 1.2m 

1. 2mm«T©ft^S^W*r-5J;^^^T5<l£ 
[0 044] Jfcfc, *^©^^^A«i6»©88£^ 

{t^fflJS*iS iO, 4 2-5 611%, A 1 a O 
3 3 0-4 511%, MgO 12-16SS%©^ 

itmmc^ mimtLTzr?? y 4 h&i 5-2 sss 

%, WPET V PMMA, SI«jJ<y^^U> % 

1400-1435 "copj-c^js-r s £i> 5 -si©x*i 

[0 04 5 ] HttCC, «?L¥4"3 0 %JWT£*T^c& 

mm±bx s vftttski /zm£ih©afi*j^ 

£ ffltt ^ ;U ^ ©TOtt^a© 2/3 £JT©»tt ^ ^ ^ * 
chifltttf * y >©^ttS© 2/3 £JT©Sfcfi# * y > 

RzDIN.) *s*-©»M©I5HK:«^S^^^A* 
^^^©jffSLl^SJ^Wl 0/9 0-6 0/40, ffi© 

^7^* y >£«tt^=j- y >©w* uow^tt io/9o- 

6 0/4 0W. 3 6(C % A>^yr:-^, JpEE^. 
asK^^^©^^^<M*4©^^^>^ 

[0 046] 

wtcttBJir s c n e> ©uttfflfc <t r w 6 
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[0 04 7] ;^#A«£tt©»j6 
SSJfcWl -4 

J$*)^)\,u-Z8%£~r?y >Wl*rVfi$&Q. 5%, 
^■Jx-f;l'2% l *2 8%*5=MJ"-r®£U iS^ 
a»C^AO, lli¥0. 0 5 5mm, -fe;l/«Jg9 0 0 
Win 1 ( 1 40Wcm 2 ) ©^-#A*Ji!9&l, 
it. ftS&Sl 4 3 0 'CT4 

tt«WlSCK2 10 

Sifc^JWR i o 0%&c#tLT\ ^*;Mz;na-X4 
«i^fr«;>8v-^o. 7%, 7k28%&*-7 9 y 

»R&tfffiCC«JIB L , ftift&K 1 4 3 0 -Cr 4 ^falffi^ L 

[oo48] mmmi^4j&vmmi, 2rf#6ti 

3tffifi£ (Raj S0f R zDIN, *JMTO^ffitc £ 0 
SL 9 2 2 OIgg) 

( i ) j\~x&mmm>t> o . 1 s^±<Dun^m m 

( 2 ) Kft* 1 5 0 8 Ci?2 IttMfcttft. SWKAhttl 

(3) MrtK^MRsa^LrasoiBBaKtta-r ze. 

(4) ^»ffiWIE^i!RiR3nfc7jctega^e>tf|to 

(5) ttiaS8l»6 8. 6 MP a (7 00 kgf/cm 

(6) «?L*», *M?L8m^ «T©SCr#«>fc B 
«JL*^ = *aMB?US« ( 1 x l o 0/ («SJB 
?L8W ( 1 g^tc*)) +1/2.5 2) 40 

«»: ISO 4 2 8 7 1/1 

M^^S^g: 2 urn 
S'J5£iifi : 1 mm/ sec 

®J5£#[pJ : -fe;HBfi*ffiCDfi#^rolCC*f 9 0 9 (H 
1(b) tefc^T* D^?n^) 
:fi2 5mm 
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[0 049] «MK«Kl«c^L^. Jt««ir»6n 
fc^~#AflR8#fcJ:, affifiSRa.RVRzD I N a <D 
ffifcfc** < ft o «*L*# 3 o % rb^ 

fc 0 tb««2T»5n/c^r.*A«ji»» 1 M?L«2 3 
O^oJ^O^^^^ma.TOz D I N,<Dt$&'b 

^<ftorL$o/c 0 ^m-4rfse>ftfc^-#A 

m&tf/XiSS /im^RzDIN,^5 0 /im<£m~*; 
[0 0 5 0 ] 
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[0 0 5 1 ] 5SJ60I5, 6RCftb«W3, 4 
•fe^/i n 2 ( 1 4 0-feVcm 1 ) t^ot, «2fc^ 

[0 0 5 2 ] Wxn-^a>tt(Dfpffi 
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■Cx>^>*iRL, IeBS»^6 0 0 0 r pmiftofc 
tC6V&%L (fflmm, GC3 2 0, Wfilffi5 0/i 
m) *0. 1 ^7AgAl/c fl s^ccigsic^sn*^ 

ff=rx>y><z>an6*jnw 1 3 o^it^^ii 

91) ^fflL/c io^;g>iu, a6(c^TJ:^ 

is»/caieijRLT^xfta*aj5eL, xp^ 3 >s 

[0 0 5 3 ] *S**«2te7i*T. CCr, f^S^Jg 
Sat, S^^*A»jfitto*fl5K%jmiL/Co tb« 

^ v iq^a < If x a - a >t4^M^ o 

[0 054] 
[*2] 



50 



13 
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[0055] mmm7 Rvtmms 

[0056] 
[*3] 
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[0 0 5 7 ] XtkM5, tfc««4r»6hfc*>^ 

>w&z^~*>&mm#<Dm*)ictmtt <o. 2g/ c 

m 3 ) SUSWD* + >«C}B«fS*fca % MS 

6 0 O'CTffl L&^jlSl mm/m i n. r/^#Aflt 
JiftiJiPLAl^ci (N) *«5EL* + i 

[0 0 5 8 ] Cti6©*S**S4CC^-r o I4J:^ 
^Sfiff95SVtbe«4©* >:7VU©Ra,&£KRz D I 

ffttl umJ!y±(0?»I?LS«:WrS?ffl?L3&i9 0 81%«± 
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21 22 

W5RMW5W4CD^>7';l/(Dff L«J*SSKtt4 8 0 N [0 0 5 9 ] 

1 ONiW^afiK*^^Jff** + ->ytt*^* [314] 






j Ra. 


RzDIN. 
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mamm 
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480 
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12.8 


510 
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205 



[0 0 6 0] HUM 8 ac«±«« 6 
> (%NM 8 ) ^ 0 . 0 5 6mm 



0. 0 5 5 mm (cttitlfflBJf ftiiP-^ 

[0 0 6 1 ] 
[«5] 
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WW!* 


(mm) 


(mm) 


(%) 


(%) 


iSAiiog-eo) 
xn— ya>fi(cm 3 ) 




140 


0.056 
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86.3 


27 
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140 


0.055 


0.081 


85.9 


35 


1.8 



[0 0 6 2 ] XMfORtflO 

l-4i RI«CD*S-CS^:-fe Jl/HSS/SS 0.04 

/f30. 0 6 7mm % St?L*2 7%©-^>^;P*ftJlS 

fcj;*) 1 8%£ffiT$tffc&. ±fail^I«<D*ffi-CHx 30 
[0 0 6 3] ^St?L*ffiT:frffi 

> ( 1-2 /im) H0»*±f*©9 0fiM%, 
;i>>> »; # ( y * voi/ 3 o mm% ) H7£#££ftcD i o 
mm% (tc nmmmwwi&mm s titam>&±w<D 4 o 
6 Qmm%<Dib<Dz? u -^frast/ 

/Co ^C. Ai^AilftiftjttKCTl 5 o°c, i«$ 

jS*T^<«tc 1 - 2#fa^a$Wc 0 />~#A«iif* 

fc«** h^a*~{CCttfll Gfcl 3 0U )Itfl2m 
3»JfcLh) 36K«S1HKC-Ctt« (1 5 0 

[0 0 6 4] SI6 te%$m<Dmim*1&TZ#tj:fr~>tc 50 



>7';l/ (^jftWi 0) <OWxp^ g >ttttR(oiHait 

(3. 3cm 3 )^ltt Mffi©£t?L** Steffi 
TSti:&Ci«:j;0xci-^ a >atti, 8cm 3 &c& 

[0 0 6 5 ] 
[316] 
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(13) «SB2 0 0 2 -3 2 6 0 3 4 

24 

* [0 0 6 6] 
ft»l*C* « £ £ h fc*HSScX/X«-fe JUBScoaffiffl 
[0 1 ] *R!B(D^ - ^A«jg»(D-«l4«S;WtC^ 

•rsiWBir * ( a ) ftMtusL ( b ) ix¥-mm. 
<c) ttWffiBi**^^-r. 

KHK^HT* t) v (a) fc«£&fl£K, (b) 

20 ts % (c) ttft^tto^mM**^^. 

[05 ] xa-jPa >K8fcW-5i>j;>i<BS© 
[06 ] xn-i?3 >McDa»JS^ffi^S^c^TSi 
[ft^Diftg/n 

1 2—te;HHK* 2 a-^JB-fe>Wi 
fi, 2 b"-at*-fe;l/HHI. 3--te;k 4-^11, 8-^ 
30 Wg-fe;h 9-«^jg*>6 2#a<D*fe;K lO-MP* 
ffi. 12-y>y, 13-^ 
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C51)Int.Cl . 7 

F 0 1 N 3/02 
3/28 



3 0 1 
3 0 1 



C72)«W# /Wl| ft A 

g:^m«*MrffSSK^BgBr2#56-^ B 



F I 

F 0 1 N 3/28 
B 0 1 D 53/36 



3 0 1 P 4G069 
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F £ - A ) 3G090 M02 EA02 

3C091 M02 AB01 AB13 BA07 BA39 
GA06 GA16 GA17 GB01X 
CB10X GB13X GB15X GB17X 

4D019 M01 BA05 BB06 BCD 7 BC12 
CA01 

4D048 BB02 BB12 BB15 BB17 
4G054 AA05 AB09 BDOO 
4G069 M01 AA08 CA03 DA05 EA19 
EA25 EA26 EA27 EB15X 
EB16X EC09X EC09Y EC30 



